Renal transplantation is the most effective treatment modality for end-stage renal failure. According to the Ministry of Health Organ Transplant Registration System, despite the presence of 14,936 renal transplant recipients in Turkey, there are not enough data about the prognosis of these patients. Therefore, we aimed to ascertain the rate of patients returning to hemodialysis (HD) due to nonfunctioning graft in our country. One thousand four hundred and ninety-eight (males: 826, females: 672) HD patients who undergo HD at 22 HD centers in total, from different geographical regions to represent our country were examined retrospectively. The informations were obtained from patient registry files and anamnesis which were in HD centers. The number of patients returning to HD due to the loss of graft function was 77 (males: 56, females: 21). Eleven of the patients had transplantation from cadavers (14%) and 66 from living donors (86%). Prevelance of patients, who return to HD after the failure of renal transplantation, between HD patients was 5.1. The mean duration of return to HD after renal transplantation was 6.7 ± 5.9 years for all patients. There was no significant difference in the duration without HD after transplantation between two groups when cadaveric and living donor transplants were compared (P = 0.759). There was no statistically significant difference in duration without HD after transplantation between patients receiving HD treatment before transplantation and preemptive transplant (P = 0.212). The prevelance of patients, who return to HD due to nonfunctioning graft among HD patients was 5.1. The duration without HD were similar after transplantation from both cadavers and living donors. The duration without HD was found longer among those who were operated before 2000.
Introduction
Renal transplantation is the most effective treatment modality for end-stage renal disease. However, in some patients, graft loss might occur, in the early or late period after transplantation and these patients have to be back
Saudi Journal of Kidney Diseases and Transplantation
on the dialysis. All these patients would have received immunosuppressive therapy and are at risk for many medical complications compared to routine dialysis patients. The United States Renal Data System (USRDS) database show that mortality is primarly due to cardiac (36%) and infections complications (17%) in patients who have been reinitiated on dialysis after graft failure. 1 The five-year graft survival after cadaveric and living donor kidney transplantation has been reported as 66% and 67%, respectively. 2 According to the USRDS database annual graft loss rate was 4% in renal transplantation patients. 3 In another study conducted by examining the transplantation database (UNO/ OPTN) of the same country, it was found that allograft insufficiency developed in a significant proportion of patients in the late period of transplantation. 4 According to international studies, when the hemodialysis (HD) patients are examined, the number of patients who gets reiniated on dialysis after renal transplantation failure have been increasing. 5 Similary, according to USRDS database also, the number of patients who return to HD after renal transplant failure have been increasing in the past 20 years. However, the ratio is stable around 4%-5%. 6 Similar findings may also exist in Europe, but there is no such calculations in the database of the European Kidney Society.
According to the Ministry of Health organ transplant registration system, there were 14,936 patients who had underwent renal transplantation in Turkey from 2011 to the end of 2015. On the other hand, according to Turkish Society of Nephrology's 2015 registry report, the number of patients who were monitored with functional graft was 6515. 7 Moreover, there is no information about remaining patients. According to registry of the Turkish Society of Nephrology between 2011 and 2015, yearly rates of mortality and return to dialysis ranged from 1.7% to 4.83% and 1.31% to 3.5%, respectively. However, there have been no long-term data of these patients. 7 Therefore, we aimed to reveal the prevalence of patients returning to HD due to nonfunctioning graft in our country.
Subjects and Methods
The study protocol was approved by the Medical Ethics Committee of Necmettin Erbakan University (School of Medicine, Konya, Turkey). Written informed consent was obtained from patients.
For the results of our study to represent all of our country, HD units were selected from different geographical regions. A total of 1498 (males: 826, females: 672) HD patients who undergo HD at 22 different HD centers were included in the study.
Patients were examined retrospectively from patient registry files of HD centers. The information was entered into a previously prepared form. The name of the HD center, the total number of HD patients, the number and gender of patients who had previously undergone renal transplantation, and informations related to transplantation were recorded in the form.
Statistical Analysis
The statistical analysis was carried out by the Statistical Package for the Social Sciences for Windows version 18.0 (SPSS Inc., Chicago, IL, USA). Data were expressed as the mean ± standard deviation (SD), with a significance level of P <0.05. The normal distribution suitability of the variables was examined by the Kolmogorov-Smirnov/Shapiro-Wilk test. The mean value ± SD for normal distribution data and the median (minimum to maximum) value for nonnormal distribution data were used. The Mann-Whitney U-test was used to show the difference between two independent groups without normal distribution. The Kruskal-Wallis test was used to show the difference between more than two groups of values and the Pearson Chi-square statistical test was used to compare categorical data.
Results
In this study, 1498 (male: 826, female: 672) adult HD patients were examined in a total of 22 HD centers. A total of 77 patients (male: 56, K: 21) were found to have undergone renal transplantation which were performed between 1979 and 2014. The prevalence of patients, who got reiniated dialysis after transplantation, was found to be 5.1%. Eleven of these patients were transplanted from cadavers (14%) and 66 were from living donors (86%). When living donor transplants were examined, mostly, mothers kidneys (33%) were used for graft.
Regardind vintage of HD prior to transplantation, it was found that they had median of 12 months (1-120) in all patients, 28 months (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) in cadaveric transplantations and nine months (1-84) in living donor transplantations. The mean duration of return to HD after renal transplantation was 6.7 ± 5.9 years for all patients. The longest duration without HD after transplantation was 32 years. The mean duration without HD were in transplantation with cadaveric and living donor 8.8 ± 8.7 years, 6.3 ± 5.3 years, respectively. There was no significant difference in duration without HD after transplantation between two groups when cadaveric and living donor transplants were compared (Table 1) (P = 0.759). Four of the patients, who were transplanted from living donor, returned to HD within the same year.
Patients were divided into two subgrups (Group 1: year of surgery before 2000, n = 11 and Group 2: year of surgery from 2000, n = 66) according to the year of surgery. The duration without HD after transplantation was significantly higher in patients who had surgery before 2000 (Group 1) than in patients who underwent surgery >2000 (Group 2) (Table 2) (P = 0.001).
Graft nephrectomy was performed in 11 (14%) of patients with graft loss. Reasons for surgery were infection, hyperacute cellular rejection, and other causes, 55%, 9%, and 14%, respectively. The duration without HD after transplantation in 10 patients who had not undergone HD (preemptive) before transplantation was 4.40 ± 3 years. On the other hand, in 67 patients who had undergone HD prior to transplantation, the duration without HD was 7.06 ± 6.1 years. There was no statistically significant difference in duration without HD after transplantation between patients receiving HD treatment before transplantation and preemptive transplant (P = 0.212) ( Table 3 ). The duration without HD after transplantation were six (1-32) years in 41 patients who had undergone HD for one year, six (1-24) years in 21 patients who had undergone HD for one to five years, two (1-18) years in five patients who had undergone HD for five to 10 years; there was no significant difference between these three groups (Table 4 ). 
Year of surgery Duration without hemodialysis (year) [median (minimum-maximum)]

Discussion
The main finding of this study was that the prevelance of patients, who return to HD after the failure of renal transplantation, between HD patients was 5.1. Our study is the first study to examine prevelance of patients returning to HD and factors of affecting duration without HD after transplantation in Turkey.
According to international studies, when the HD patients are examined, the rates of patients returning to HD after renal transplantation failure are increasing steadily. 5 While in Canada and Australia, this ratio was between 2% and 3%, 8 according to the USRDS, this ratio was between 4% and 5%. 9 In Europe and in our country, there is no previous work on this issue. 9 In this study, we found the prevalence of patients who got reiniated to dialysis after transplantation in our country is higher than international studies in Canada and Australia, but according to the USRDS database our results was similar to the USA. This ratio is not negligible in our country and it is necessary to investigate carefully the causes that may cause graft loss in patient follow-ups and to prevent mortality and morbidity increase with follow-up. Arend et al 10 reported that graft failure is more frequent in cadaveric transplantations and mortality increase after graft failure. Similarly, in another study, the one-year survival rates of grafts in living donor transplants were found to be higher than cadaveric transplants. 4 In our study, there was no significant difference in duration without HD after transplantation between the two groups when cadaveric and living donor transplants were compared. The fact that the number of cadaveric transplants in our country is fewer than the western countries may be leading to such a result. In a study done by Cosio et al determined that, increased duration of dialysis before transplantation causes increased of infection, left ventricular hypertrophy, and increased prevalence of cardiomegaly. In conclusion, the prolongation of the duration of dialysis before renal transplantation was associated with a decrease in the survival of transplant recipients. 11 However, in our study, there was no statistically significant difference in duration without HD after transplantation between patients receiving HD treatment before transplantation and preemptive transplant (P = 0.212). In addition; there was no effect on the duration without HD after transplantation time of HD duration.
In 2014, Abouchacra et al 12 found that graft nephrectomy was performed in 27% of patients returning to HD after graft loss. Moreover, they reported that while the hospitalization rates were higher, the survival was better in these patients. According to the USRDS database after graft loss, graft nephrectomy was performed in 31.5% of patients. In addition, ın the same database, it has been reported that removal of the chronic 15 reported that the number of patients returning to dialysis after graft failure has increased twofold between 1988 and 2010. Similarly, in our study, patients who had been transplanted after the year 2000 and returned to HD were six times more than patients who had been transplanted before the year 2000. In other words, a larger proportion of patients entering HD after transplantation in our country and worldwide, are those who have had more recent transplant operations. These findings may suggest that failure in patients' follow-ups is increasingly higher than in the past and that measures should be taken in this regard. Our study has several limitations. First, all HD patients in Turkey have not been examined into study. Second, number of cadaveric transplantsin our country fewer than Western countries. Therefore, some results in our study may be differ from the Western countries.
In conclusion, we found the prevelance of patients, who return to HD after the failure of renal transplantation, between HD patients was 5.1 in our country. The duration without HD after transplantation; in transplantation from cadavers and living donors, were similarly. The duration without HD was found longer who were operated before 2000. The duration of pretransplantation HD did not affect the prognosis.
Conflict of interest:
None declared.
